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Nadolol is a pharmaceutical chiral drug worldwide prescribed to the relief of some diseases mainly related with the cardiovascular 
system. Although some studies refer that the therapeutic effect of this drug is related with only one enantiomer, nadolol is still being 
marketed as a mixture of four stereoisomers, in a form of a racemic mixture of two racemates. The separation of all the four 
stereoisomers, despite being a very challenging task, will be very helpful to provide the pharmaceutic industry of any amounts of pure 
compounds to perform individual pharmaceutic and pharmacologic studies. 
Recently, our research group reported the pseudo-binary separation of RSR-nadolol stereoisomer by simulated moving bed (SMB) 
technology using both coated Chiralpak AD and immobilized Chiralpak lA chiral stationary phases, with an eluent normal-phase mode. In 
this work, we present an alternative strategy, implementing a first achiral separation step, by using C18 columns to perform the 
separation of the two nadolol racemates under reversed-phase mode. This introduces much more deep and new challenges involving 
selection of the packing to be used, optimization of the solvent composition, and the strategy design for defining the different separation 
steps and its sequences. Different separation strategies can be designed and optimized, enlarging the packing materials possibilities, from 
fully chiral (Chiralpak) to achiral (C18) - chiral (Chiralpak) separation combinations and, so, the use of both normal and reversed-phase 
chromatography. For each step, the optimization of the solvent composition will be carried out, using pure alcohol, alcohol-hydrocarbon 
and alcohol-water mixtures, all with a basic modifier, considering the strong basic nature of the nadolol stereoisomers. The separation 
technology to be used will also be tested, including fixed-bed and SMB liquid chromatography. The different alternatives will be 
evaluated in terms of the real capacity to achieve complete separation of all the four nadolol stereoisomers and in terms of system 
productivity and solvent consumption. 
Considering the previous tasks, both modelling-simulation and experimental tools will be fully used, namely in what concerns the 
knowledge of the equilibrium adsorption isotherms, kinetic data {axial dispersion and resistance to mass transfer), and the prediction of 
preparative fixed-bed and SMB performances. This chemical engineering approach will allow the deep knowledge of all the separation 
processes and its optimization at preparative scale. Extensive experimental and simulation results will be presented, including solvent 
screening, measurement of equilibrium adsorption isotherms, breakthrough measurements, preparative HPLC (Azura pilot unit) and SMB 
(FiexSMB-LSRE unit) experimental separations of nadolol racemates using C18 columns. At the end is expected the clear definition of the 
best separation strategy for the complete separation of nadolol stereoisomers and the experimental availability of all the four pure 
stereoisomers [1-4]. 
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